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Foréword

.~ Technology exerts.a powerful influence over the lives of everyone, mak-*

ing life‘easier, more fulfilling, but sometimes more painful and frustrating..
‘This statement is especially true for people with disabilities. The appropriate
application of technologies tp diminishing the llmltatlons and extendlng the
capabilities of disabled and handicapped persons is one of the P‘nme social
and economlc goals of public policy. A :

“The Federal Governmrent is deeply involved in programs that affect the
development and use of technologies for disabilities. Congress and other
institutions have become increasingly interested in. questions of how well
programs that directly or indirectly develop technologles and support their
use have been performing.

The Senate Committee on Labor and Human Resources requested the |
Office of Technology Assessment (OTA) to conduct a study of technologies
for handicapped individuals. This summary presents the major hndings and
policy options of the full.assessment report. The full report éxaminesthe
specific factars that affect the research and development, evaluation, dif-
fusion and marketing, delivery, use, and fmancmg of technologies directly .
related to-disabled péople.

I'd

The study was guided by an advisory pane] chaired by Dr. Daisy Tagli-
acozzo. In addition, a large number of consultants, contractors, and re-
viewers contributed significantly. We are grateful for their many contribu-
tions. However, the content is the responsibility of the Office and does not
necessarily constitute consensus or endorsement by the advisory panel or )
by the Technology Assessment Board. e

. JOHN H. GIBBONS
/Q_irector

)
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T Techn’o'légy‘and 1 |
. -Handicapped People -

Many people have significant limitations in their ability to perform one
or more important life functipns. These limitations either are present from  +
birth-or result from injury, disease, or aging. They often result in disability -

s and, less often but still commonly, in handicaps. Whether a disability be- *

omes a handicap depends on the interaction of the disabled person with
M the physical and social environments surrounding that person, and many
. other factors. Technology is one of those other=factors. This report is about
technology, handicaps, and the ways in which technology may be used to
, . keep impairments from becoming disabilities and disabilities from becom-

ing handicaps. It is about the processes involved in developing and distrib-
; juting technologies agd about the governmental and social role in directing
/ l(hose technological sses. The report’s major conclusion is that despite
~ the existence of impoggefit problems related to developing technologies, the
mgre serious questions are social ones—oFfinancing, of conflicting and ill-
defined goals, of hesitancy over the demands of distributive justice, and

of isplated and uncoord§nated programs. L

Photo credit: Barry Corbet. Courtesy of North American Reinsurance Corp. )

Sports and physical activity &re an important part of the lives of all
peopie. Techmologies, such as special wheelchairs or sound-emitting
basebalis, are often used to aliow the fuller participation of disabied
people. Mary Wilson, shown above, believes that sports bullds sqlf-

esteem and confidence, and Improves. attlitudes toward and among
: . disabled people . :




o : B . @

- ¥ The influence of technology is felt in nearly every dimension of the lives
of disabled people and in policies rélating to disabilities. In some cases, tech-
nbdlogy is the cause of impairments, disabilitiés, and’ handncaps Induistrial

. *accidents, ‘adverse drug reactions, and aufomobile injuries illustrate this.

In other instances, technology, espeqialfy medical. technology, can eliminate

+

or reduce 1mpa1rments and keep them from becoming disabilities—e.g., knee

implants and prescrlptton eyeglasses Furthermore, technology is used to

“facilitate *"mamstreammg in” education, to . ptepare disabled people for '

, . employment or reemp
-jobs; to the capabilitie

ment and to adapt the tasks and physical sites’of
of disabled persons, and to create a controllable

3

physu:al home environment. It is also used extensively.tq prevent disabilities .
from becotning handi¢aps—e.g., by making transportation systems and ac-
commodahons accessible,. Technology enters the lives of disabled people
in ways that people without disabilities:may consnder mundane—e.g., in
the form qf specialrutensil attachments or unnfomnty of traffic light bulb
’ placements: Yet éven.these ass of technology are far from mundane. They
' may fulfill importang nééds-and, swhen -applied appropnately, may make
life easier, safe,r, and more f_u}ﬁllihg for glsabléd an 3
alike. . ' e

1)

B

Photate. of techqplogxcal cqpabllity»m part determ;nes ‘what 1 _
and reg‘ulanttons-are pgséﬁble Itvery clearly affects. their implementatién. . @
-Federal and Stategdvernments krave created dozens, pé€rhaps’ hundreds, of -
programs that rélate to the’rfeeds” of disabled persons. At the Federal lev- -
el, with which thnsiepox‘t.ls most concerried, there are progtams (and agen- -
cies) for research, income maintenan’ce health care, educatno’h t;anspor-» v
tation, housing, independetit }wnng. etc. It is lmportant to understand the '
_ goals and operations of these programs, because not ‘only are they affected '
“ by the state of technology,-they in'tyrs} vex’y much affect bhé‘ aeveloph\ent..

. and use of technologies.

f_. ;..\,‘,

Increased attention'is being focused on hbw,to feffectIVely a‘nd efﬁglently > _”‘ *°
lmprement the laws and programs that aré already in.place rather thart or .
the passage of additional lawh or establishmtent of new proggams.. The - ¢ e
volume, diversity, and often contradictory goals of | many. ~of the initiatives "7 .-~ \-f'?-.
have tended to produce an administrative “gridlock,” where'movemént of -
any kind, in any direction, is increasingly difficult.

o

The full report presents the results of a$tudy requested by the Senate
ommittee on Labor and Human Resources. To support its broad respon-
sibilities in the area of disabilities; the committee asked OTA totakea com-
Y -prehgpsive losk & e role played by technology in that area, identify tech-
, nolgrelated pr#blems, and suggest policy optipns for congressmnal con-
« +  sideration. The study concentrated on specific problems by examining the’
development and use of ;echnology as a lifecycle process—a complex flow
of ideas and technologies-from canception, through research and develop-
ment (R&D), through diffusien (mclud«ng marketing where appropnate)
J to dehvery and use. .
PN
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~ . ities in various areas; such disabilities are Covered but iny as part of the

Iy
\

'

STUDY BOUNDARIES . .

'

OTA uses a broad defmltlon of technology: the practlcal application-of

organized bodies of knowledge. Such a definition covers both hardware
and procgss technology. The resent study, however, limits the definition
of tec} gies, so that the focus is on technologies that are intended for
and applled to individuals. Broader technologles such as transportation
systems, are covered in this report only. in the context of program and 50-
cietal-level examination of costs, and benefi.

-, The study’s involvement in Certam dlsabllltles and handicaps was tem-
pered b d_'y pragmatism. For example, OTA tried to avoid becoming too in-
w

volved with medical issues that are not substantially related to technology

and to the functional disabilities that stem from chronic illness. Similarly, -

the agmg process often carries with it a gradual lessening of functional abil-

central theme of disabilitles. - o

, Prevention of impairments, disabilities, and ha\ndncaps is covered oply
briefly. The issues involved in a full-scale inclusion of prevention tec
ogies (e.g., highway safety technologies, prenatalscreening and diagfiosis,
diet) dre of “Suchr magnitude that they deserve attention on their own. To
1llustrate some of the i 1ssues regardmg preventlon a case study on passive

’ restraint systems in automobiles is being 1ssued separately asa background

' wothm the broad range of typlca] as

i paper to the ‘study.

SUMMARY e =

” 2

What ¢ constltu;es an lmpalrment a disability, or a handlcap? OTA's ap-
‘proach to"deflmtlonal issues begins with the idea that society defines, im-
plicily, a population of people with “typical” functional ability. In con-
trast, Society defines those who cannot perform one or more life fungtlons
~"disabled” ‘or “handicapped.”

There are many possible dehmtlons of the terms “handicap” and “disabil-
ity.” Definitions are important, because they affect the methods for identi-
fying, and actual identification of, people in need of assistance. OTA found
that jt is most accurate to use the phrase “having a disability” in describing
a person with some type of functional llmltat,lor{ given no specific back-
ground (contextual) information. A “hang
its environmental and personal contex
from impairments, which are the physioldg omical, or mental losses
or “abnormalities” resulting from accidents, diseases, or congenital condi-
tions. Generally, an impairment results in a disability when a generic or
basic human function such as eating, speaking, or walking is limited. It

resulty in a handicap when the limitation is defihed in a socially, environ-’

mentally, or personally specified context, such as the absence of accessnble
transportation to take disabled people to work.
- 4
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" has to be specified within
ies and handicaps arise -




" &qechnology for disabled people plays t the role of improving the fit be-

o n individuals and their environments.” By making a distinction between

. ~ "disability” and “handicap,” OTA is highlighting the necessity of studying
both individuals and the environments in which they function. -

Another critical issue, closely related to definitions, is that of dem.ograph- .

ics—the numbers and distribution of disabled or handicapped people. In |
« . large part because impairments and disabilities are not as objectively meas-
urable as is desirable and because handicaps may change depending on their
context, there js no dependable count of the number of aTSabled or han-. |
_dlcapped persons. Nevertheless, cansiderable time is spent by fesearchers -
and various groups in making such estimates. Sorhe of these estimates range
as high as 45 million, including more than 10 million children. T;ypical lower:
range estimates are from 15 million to 25 million people. '

Estimates of the number of people with disabilities are plagued by prac- .. - )
tical as well as concepiral problems There is double counting of some peo-
ple with more than ore disability, underreporting of some disabilities (in °
part due_to the stigma attached to being included on a list of disabled peo-
ple) overcounting by organizatiens seeking to make a strong case for the
extent of a particular disability, and incomplete counting of some disabled
people, particularly those in institutions. A perfiaps more importapt prob-

Photo credit: Provided to OTA by Pat Beriigan, Gseat Oaks Canter, Siiver Spring, Md.

This photograph shows Pat Berilgen assgisting Danny Naylor in the use °
of a mercury head switch. The head switch activates the music on the
. tape recording when Danny holds his hedd in proper position. This
training'is uséd to give a person greater control over the use of muscles
and nérves to pogltion the head ~

o .- .
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“for meeting the needs of actual participants.
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lem with reported counts is that such counts usually'do not fake mto ac-
count the severity of the functional impairment reported.

Basic to the-development and use of appropriate technology are the pro-
cedures by which disabilities and handicaps are identified, goals for their
ag;:lloratlon established, -and ‘resources to meet the goals expended. The
adsessment and planning methods used under three Federal programs—vota-
tional rehabilitation services, ‘services fer developmentally disabled persons,
and special education services—are examined in t port in terms of their
potential use’in management information systems! Tthe analysis discusses
their effectiveness and efficiency ip aiding or determining the apprepriate
use of resources for modifying handicapping and disabling conditions and

4
One of the necessary conceptual bq,sés for an examination of pohcnes re-

"k

lated to technology and disabled people is a framework of “appropriate

application of technology.””

A technology may be-consldered appropriate when its development and
use: 1)’are in reaction to,or in anticipation of,defined goals relating to prob-
lems or opportunities in the disability area, 2) are compatible with resource
_constraints and occur in an efficient.manner, and 3) result in desirable out-

" comes with acceptable negative consequences or risks to partles at interest.

The key to appropriate development and use of technologles lies in find-
ing a compromise fit between: 1) the needs, desires, and capabilities of users
and other relevant parties; and 2) the costs, risks, and benefits of technok
ogies. Analyzing such a compromise may be relatively straightforward
when, for example, deciding to prescribe or wear eyeglasses In a case in
"which the dlsablllty in question is of the type for which t&chnologles such
as an artificial, myoelectric limb are being considered, however, the com-
promise decision process becomes extremely complex, and a framework
for analyzing alternatives becomes very important. Factors, such as explicitly
stating the goals of the technology’s usé, that should be part of a pollcy
approach to appropriate use are presented in the full report.

The disability-related researth and development syftem includes both
public and private orgamzatlons Federal, State, and local governments;
individuals; companies; universities; specialinterest associations; and a num-

_ber of other actors. The people that the system is intended to assist possess

a broad range of handiegps and disabilities of v
_ nologies that the system produces cover an eve
type (including devices and process technologles .

tion, and in purpose. ool
PN ~

« o
‘ 3 C v .
3 . . .

‘By - appmpnate application of techno'logy OTA is not referring to the same concept as “intermediate
technology” or “low-capital technology  Instead, the term refers to an informed sensitivity as to the con-
ditions under which any particular technology is appropriately developed and, especially. applied.

\

ing severity. The tech-
\ader range, both in
ices), in sophistica-

11
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The Federal role in disability-related R&D has been steadily increasing
*.in’scope and magnitude, although it remains small in comparison to the
number of pegple affected and the complexity of the research problems in-
volved. The organizations expending the greatest effort, as measured by
the size of their relevant R&D budgets, are the National Institute of Handi-
! capped Research (NIHR), the Veterans Administration (VA), the National " -
- Institutes of yealth (NIH), and the Office of Special Education. The Na-
tional Aeronautics and Space Administration (NASA) is also involved in .
this area as a result of technology transfer efforts stemming from its pri- -
o .mary mission. It collaborates with the above agencies.to transfer new tech- '
' nologies evolving from its R&D base. - L p

A récent survey conducted for NIHR found that the U.S. Government,”
spends about $66 millign a_year on R&D related to technologies for dis-
abilities. However, the 5. ernment also ‘spends about $36 billion a

_year to support the income of disahjed people. Thus, its R&D expenditures
° in this area represent only 0,2 percent of its income transfer payments. By
comparison, the Governitent's total health care R&D accounts for about
2 percent of its total health care costs. : )

Pri\{a?\ sector involvemént in R&D is difficult t6 characterize or quan-
tify. The companies and organizations that conduct R&D range from ‘multi-
. ~billion dollar companies to small businesses to nonprofit organizations, as;
sociations, -and disease-specific foundations. Often, these companies and
“Organizations are the primary actors in the development, delivery, and pur-
+ chase of new techiologies for their constituent groups. The R&D funds used |
may come from the companies and organizations themselves or from the
+ Federal Government. Debate continues to surround the issues of how much
R&D is enqugh, who should do it, and who should benefit financially from
the complex interactidn of private, public, and nonprofit-sponsored research

0 efforts. .

Despite problems, disability-related R&D is characterized by innovation.
Given sufficient funding and an effective organization of efforts, the pre-
dicted “explosion’” in relevant technologies could become reality. Advances
in solid-state electronics, other communications/information developments,
new alloys, microcomputer-aided movement (e.g., of artificial limbs), and
biomedical knowledge, including neurochemisfry, are already produ}ing
dramatic new possibilities. The future may see an acceleration of techho.-
logical developments. Some advances (e.g., writing aids for physically
. disabled children) may have great-value; others may turn out to be useless.

Most important, though, is planning for and identifying the appropriate
ways to evaluate, distribute, and use the breakthroughs. -

3

Evaluation of technologies involves a broad spectrum of activities, and

a number of criteria. Safety, efficacy, feasibility, and profitability are the

" critéria often used first in evaluation efforts. Criteria that follow include
effectiveness, reliability, cost, repairability, convenience, affordability, es-
K thetics, consumer satisfaction, patent protection, legal impacts, liability con-

cerns, accessibility, economic impact, reimbursement status, social implica-
- . . 4 )
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tnons cost-effectlveness determmatlons and ethical c@\cems. However,

these important criteria-are rarely, if ever, applied consistently to new tech-
nplogles for disabled people in the public or the private sectors.

., There is, however, no shortage of agencies, organizations, and univer-
sities interested in the various issues “surrounding the evaluation of tech-
nologies. The level of the Federal effort in terms of money sp_ent on evalua~
tion efforts is impossible’ to determine fully. The lead agency in evaluation
of technologies for disabled people is NIHR. Evaluation research supported
by NIHR.is conducted along with basic and applied research.and technol-
dgy development at the various NIHR-funded research centers. In theory,

* evaluation research is an _integral part of the R&D process. In reality, it

is often done only in an oversimplified fashion or with inadequate funding.

NIHR does support some.eyaluation of devices produced outside of its
researgl centers. However fthe problem is that there are not enough of these
activitt®. The Food and Dirug Administration (FDA), the National Bureau -
of Standards (NBS), and NiH are three other agencies that focus on evalua-
tion of technologies at the Federal level, but their efforts do not meet the
evaluation needs in the area of technology for disabled or handicapped per-
sons. The private sector is also involved in the evaluation of technologles

particularly technologies that it develops or distributes.

d'l"A finds that the public-private sector partnership is madequate de-

"'31gned to support fully useful evaluation efforts and that a coherent, ade-

quately funded’and focused program of evaluation is needed at all levels

~ of diffusion and adoption of technology for dnsablhtles

" Such a finding is partlcularly crucial in view of the possibility of an in-
crease in the number of technological adva.nces becoming avallable—-&e 3
commuflications devices and mobility aids.

“different methods and information than the R&D and evalugdon efforts.
The public-private sector interrelationship is particularly c#mplex. In the
disability field, models of diffusion and marketing iﬂihe general health care
system and of diffusion of innovations in the private sector—which are not
_necessarily complementary—are often at work simultaneously-

Diffusion and marketing of technologies for disabled peop;r:?lure quite

There are a number of successes in the diffusion and marketmg of tech-
nologies that have been directly related to Federal efforts to bring a prod-
uct developed under a Fedaral Ré&D program towprivate manufacturers for

" mass marketing and dlstnb;utlon VA, NASA, and NIHR are lead agencies

for these successes. However, such successes appear to be the exceptlons
There are a number of reasons: the.disability- market population is.ill-
defined; the economic status ofgusers is often far below the median; tech-
nologies often do not appear v:éble from a strictly “market” perspective,
resultmg in a lack of private interest in their production; product liability
is oftdn perceived by manufactuters to be a problem; and, especially, the
systems for reimbursement of devices sometimes provide disincentives to
the marketing of certain types of technologies. Two additional issues in this
area are the problem of rapidly changing technology and the need to in-
volve cotsumers to assure'that marketing efforts are effective.
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The use of technologies by disabled people appears to depend primérily,
~  butcertainly not entirely, on the public and nonpublic programs for which
' the individuals users are ehglble This is partly because many disabled pébple
. have lower than average earmpgs and partly because the variety of.pro-
grams that exist are the primary source of information on available tech- .
nologies. Through thgir affiliation with these programs and services, users
either receive techno?og. directly, have them financed, or learn abfout
. thetn.

Although there are over 100 dlfferent Federal progx%?’ns serving dléabled !
people, the majority of public services are in the form of: 1) income main-
. tenance, 2) health and medical care, 3) social services, 4) educational serv-
v ices, and 5) vocational rehabilitation and independent living. The greatest
"o expenditures have been—and continue to be—for income maintenance,
related transfer payments, and health and medical care.

The major income maintenan®e'programs are Sogjal Security Disability
e Insurapce, Supplemental Seclirity Income, VA« pensions for nonserv-
1ce-cot$l§':ed disabilities, and VA compefation for service-connected dis-
abilities. Individual beneficiaries of these programs receive cash payments
with no restrictions on their use. The programs influence the use of tech-
nologies not only because they provide the funds to purchase the technol-

ogies, but also because they establish eligibility for;;-nealfh ‘medical, and .

, vocational-related services and technologies. R

The major publicly financed health ahd medical care programs serving
disabled people include Medicare, Medicaid, and VA medical services. The
use of technologies is significantly affected by the amount of funds pro-
vided by these progratns, tither to individuals or providers, by the methods
used to authorize payments, and by the organizatien of the provision of
services. Policy issugs that affect eligible Medicare and Medicaid recipients
s include what technologies are covered and how are those decisions made,

what types of professions and institutions are recogmzed as providers, what
amount is reimbursed for the cost of covered sgpwices, what technologies
are determined to be medically necessary, and what effects the Medicare -
and Medicaid programs on the type and locatlon of services to disabled
beneficiaries.

The prime social services programs that serve disabled persons are those
authorized under title XX of the Social Security Act and the developmental
disabilities program aut ed under the Developmental Disabilities As-
sistance and Bill-«PRights Act. Under these programs; a wide range of tech-

. nologies are directly provided to disabled people. Thus, the major igsue
. affecting the delivery and use of technologies is the determination of ellglbll-
ity for these programs (and currently, whether and in what form these pro-
grams : and others will continue to exist). . :

- The two largest education programs for disabled people are authorlzed o
under the Education for All Handicapped Children Act and the Vocational ¢ -
EducationgAct. If necessary for-receipt of services under these programs, -

*"devices may be funded. The programs.are more important, however, for

14 . , . : /




Photo cradit: Courtasy of Phonlc Ear, Inc.. Mill Vailey. Calil.

Aiding in-preparing employment and carrying out job functions has

always been one of the prime uses of technologies for disabilitles. This

photograph shows a woman using the Phonic Mirror Handivolce to

- - communicate with her fallow workers. The Handivoice speaks the words
which the person manually enters into it.

preparing disabled people to use fechnologies and for providing informa-
tion on what is available. The vocational rehabilitation and independent
living programs authorized under the Rehabilitation Act directly provide
technologies to eligible. recipients for use in the workplace .or to live out-
side of institutions (in the case of severely disabled-individuals).

Although the availability of public funds in support of public policies
has greatly shaped decisions in the private sector, nonprofit and for-profit
private organizations are usually the actual providers of sérvices under pub-
lic programs. 4n addition, they provide services and funding not covered

15
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by the public programs. Private insurance companies provide income miain-

’

tenance, although the total amount is muich less than what the public pro
grams provide. Health and medical care are also provided: device technol-
ogies are funded using criteria similar to the public programs’.

Several iseues, related to the public programs in geneiﬁl; affect the use "

of technologies gy disabled people. They include: 1) the degree to which
services and funding are coordinated from program to progrant.or are con-
sistent from "State (or region) to State (or region); 2) the effect,”on coor-
dination and consistency, of the methods for determining eligibility; 3) the

extent of the gaps in eligibility for services under public and nonpublic pro-

grams; 4) the degree to which maintaining rehabilitative device technologies
is difficult or costly; 5) the degree to which consumers are effectively in-
volved in services delivery; and 6) the shortage of rehabilitation provid%rs.

OTA'’s examination of the current system of disability-related research,

development, evaluation, diffusion, and use finds that the system suffers
from a number of significant weaknesses. The system is, or could be, capable
- £ -

of a great deal more, - “ b

Information on available technologies is currently disséminated through
publicly financed or publicly operated programs for disabled’ people. In-
formation igoften fragmented, since many of the programs cover discrete
subject area} and are uncoordinated. Strengthened information dissemina-
tion in a cogrdinated fashion is urgently needed.

ProvidingXisabled individuals with the advantages and opportunities pro-
vided by technologies requires the resolution of several policy issues. One
issue is: What types of providers are most appropriate to match possible
technologies with a potential user? That is, who shall be responsible, in

cooperation with the user, for identifying possible’technologies, selecting -

a technology, fitting it to the specific user, and training the user in its use?

Resource Allocation -

The de‘velopment and use of technologies for disabled persons are great- .

ly affected by available resources and the ways in which they are allocated.
In fact, all decisions about the development and application of such tech-
nologies are ones of resource allocation. Efforts to improve resource allo-
cation must take into account the in‘centi\;eﬁ and controls currently operat-
ing on the development, evaluation, diffusion, and use of technologies, They
must also examine the “fit” between the intentions of policymakers to assist
disabled people (create opportunities for disabled people to help themselves)
and the actual assistance afforded by the available resources and the rules
governing: their allocation. ' 1 Y

Effective resource allocatién must take into account a number of current
issues in the disability-related area. For example, to what degree should

definitions of disability and handicap used in Federal programs focus on
people’s abilities as well as disabilities? An increased concentration on abil-

ities could lead to the expenditure of a greater proportion of resources to

o 16
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alter aspects of the environment that turn disabilities into handicaps. An-

other example of a current issug in resource allocation is the extent to which

the Government should encourage and financially support independent liv= .

ing and the involvement of people with disabilities in pertinent actions such

_as evaluation of technologies or the determination of the 2ypes of person- -

nel who will prescribe or fit technologies.
\

Other issues have to do with the types of outcomes sought in allocating

resources, the degree to which society and other decisionmakers support

the development andl application of technologi€s to prevent disability, the
influence Qf -an-incrgasingly aged population has on resource allocation,
and the proper ‘role and use of ana]ytlcal techniques in alloeation
dec151onmak1ng

BRIEF POLICY OPTIONS

A large number‘of factors affect the success of tec'}mological applications
in the area of disabilities. OTA'’s policy is to provide Congress with a series
of alternative actions and discussions of the possible consequences of-im-

-

plementing them. The options in the full report are organized by issue area. -

The following presents brief statements of the issue areas and related pol;cy

options. The options are not mutually exclusnve ﬂ 4

Production Markehng, and Diffusnon of Technologles /

ISSUE 1 v : !

How can the Federal Government increase the probability that tech-
nologies will reach the people who need and desire them?

A

‘In 4% many cases as possible, commercial viability should be one of the
goals sought in technology development. A critical issue is how to alter
tHe currently inadequate state of marketing efforts and processes.

The production, marketing, and diffusion of technologies are moshoftery
private sector activities, and yet a number 6f factors work against that sec-
tor’s willingness-and ability té engage in them. R&D organizations have
typically placed a low priority’ on production, marketing and diffusion activ-
ities. Also, thq difficulty in projecting the markets for disability-related tech-
nologies increases the risks of a commercial venture, as do the often small °

- populations in question. Many disabled individuals traditionally have had

low average earnings or funds at their disposal. The reimbursement pol-
icies of the Federal Gpvernment and the States also contribute to the uncer-
tainties of the marketplace for a firm considering the production of a tech-
nology. :

OPTION 1A

Congress could-.amend current Iegtslatton to create a tonsistent and <
comprehensive set of ftscal and regulatory ;’enhves encoutaging

»

private industry to invest in the production and rfarketing of disability-
related technologies.

M
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Fiscal incentives are created by golicies, such as taxation policy, to allow
private investors and firms to make more reliable estimates of potential re-
turns on.investment. Regulatory incentives seek to accomplish*the &ame -
objectives'as fiscal incentives but do so through methods less directly con-

' nected to financial factors, including patent and licensing’policies. Another

example would be changes in the penalties for noncompliance with Federal
regulations regarding the hiring of disabled people or the provision of ap--
propriate technologies to disabled people. This type of-incentive would in-

~ crease the demand and therefore the potential market for technologies.

One benefit of implementi;'tg\-this option is a potential increase in revenues
to the Federal Government as-a result of the larger corporate taxes paid
by firms and the increased taxes paid by disabled-people using technologies
that allow them to lead more productive lives. On the cost side, revenues
would be reduced by the amounts of any tax reductions embodied in the
fiscal incentive structure. Yet Federal costs would be diminished by the
reduction in funds spent on income transfer and health insurance payments,
Also, a nonmonetary benefit of this option wolild be the increase in well-
being of the disabled people who would benefit from receiving helpful tech-
nologits, ' e : T

OPTION 1B 4 _
Congress could legislatively charter a private organization to provide

\ marketing and production-related servides to both the private and {he
public sectors,

P

Congress has occasionally granted an official charter to a nonproﬁil or-
ganization recognized to serve the public welfare. The initial funds for s
an organization would come primarily from the nonpublic sector, with per-
haps a small startup grant from the Government. After startup, however,
it would be expected to operate on_its own revenues.

The goal of the organizgtion would be to provide technical assistance,
analysis, and other services related to the production, marketing, and dif-
fusion of disability-related technologies. Tasks performed in return. for
fees could include preparatfon of marketing surveys and strategies for private
firms, and development and management of demographic and product data
sets. The organization could also serve'as a liaison between firms or Govern-
ment agencies and ultimate consumers. ) ' '

Two potential advantages of the proposed organization are that it is de- -
signed to casry out an important and currently inadequately performed func-
tion and that it is located in the nonpubhlic sector. Potential disadvantages
lie in the possibility of Tonflict of interest and in the difficulty of the tasks .
assigned to the organization. . . , ‘

OPTION 1C «

Congress could establish a jbint public-private corporation to provide
marketing and production-related services toggoth the private and the
public sectors. ~ : .

»
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This option would have similar goals to the previous one and seek to
accomplish them through the same types of tasks. Instedd of the legal au--
thority of a private corporation with'official recognition as in option 1B,
though, this option would establish a quasi-govérnmental entity. Analogous
organizations are the Overseas Private Investment Corporation, the Ten-
nessee Valley Authorty, and the Federal National Mortgage Association.
In setting up any such organization, public interest services can be performed
using primarily private fundmg and mat‘\agerlal techmques .

OPTION 1

Congressl}ould mandate the collectlon of market-related demographic
data by an interagency group led by the Bureau of the Census.

This option might reduce some of the uncertainty.that accompanies the
- decision to develop or market a product by producing demographic data
divided by types of functional limitations. It would also be useful to the
public sector in setting research priorities and allocating funds for the ap-
plied engineering and diffusion stages of technology’s lifecycle.

The cost of this option would vary considerably, depending on how ex-
tensively the current survey techniques and activities of the Bureau of the
Census would have to be mvdified or expanded. It might be possible to
create a mechanism whereby the private sector, including industry, ad-
vocacy groups,‘and foundations, could contr#pute funds to the effort.

- Another dimension along which costs would vary is the extent to which

new data are collected as opposed to old data analyzed to provide new
» answers. ' '

» ~

Involvement of Disabled People and Other Consumers
ISSUE 2

How can policies and programs be desighed to encourage or assure

the effective involvement of disabled people and other consumers in
the development and dehvery‘g1 technglogies? In addition to providing

information, consumers should'themselves be part of advisory and pol-

icymaking bodies to the maximum extent feasible.

In theory, assuring maximum effectiveness, efficiency, and relevance in
_the development and application of technologies requires the extensive in-
vo_lvement of those who will use the technologies—the consumers. In prac-
tice, there is relatively little involvement. There is no#*correct” amount of
consumer involvement, and there is no easy way to achieve effective in-
vblvement. Consumer inyolvement is frejjuently discussed, however, and
everyone seems to believe in the concept,-—~yet few satisfactory schemes
or actual actions to improve the situation exist.

OPTION 24 ' o .

Congress could mandate formal consumgr involvement in any or aII
Federal programs or federally funded pro xgms related to the devélop-
ment and use of technologies. ’ '

“19
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Congress has already mandated consumer ("handicapped persons”) in-
volvement through several Federal laws. The individual planning processes
required by several Federal laws, for example, are designed to involve dis-
abled people or'their parents or other representatives in decisions about
education or rehabilitation. Under this option, Congress could expang the
.formal, statutorily based, requirements for the participation of disabledpeo-
ple in areas of policy development and program implementation, including
setting research priorities, evaluating grant and contract proposals, eval-
uating reports of progress on existing grants and contracts, and reviewing .

technologies for inclusion in reimbursemen§ and.purchase lists.

In general, this option could involve a prégram-by-program review to
-determine whish programs could use the various.mechanisms for establish-
ing. or expanding consumeft involvement. Consideration should be given
wherever possible to the use of flexible mechanisms—e.g., com¥inations
of advisory panels, staff hiring, and contracts with consumer groups—to
make involvement as-effective as possible. :

OPTION 2B 0

Congress could mandate an office of consumer involuement to monitor
and providd assistance to other offices dealing with technologies, and
Congress could encoyrage all relevant agencies to expand consumer
involvement, ' T .

Instead of legislatively mandating consumer involvement in specific in-
stances, Congress could clearly encourage various agencies to expand their
consumer involvement activities through oversight hearings, committee re-

~ports, and other means. This option provides the advantage of flexibil- -
ity—flexibility to change as conditions change over time and as data on
the performance of involvement methods become available.

. The obvious disadvantage of this option relativé to the previous one is” .

the difficulty of gaining voluntary compliance by the agencies. Mandating
the creation of an office of gefiSurner:involvement would be a step to lessen W

this disadvantage. The proposed office could coordinate, monitor, evaluate,

provide technical assistance to, and report on the involvement of disabled - E
people in Federal activities. :

< Congress could encourage agencies to increase consymer involvement
‘activitjes. ' ‘ ' '

It Congress wishes to signal a concern about the inadequate amount and
quality of consumer imvolvement activities, it could do so through mecha-
nisms less formal than legislation. These mechanisms include, as listed
above, oversight hearings and records of hearings, and language in com-
mittee reports _aCﬁrrganying relgted Jegislation. PR
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'Researéh, Developﬂmnt, and Evaluation of Technologies
ISSUE3 | : N

ow can R&D activities be organized and funded to produce knowl-
edge, techniques, or devices that serve the needs of disabled people ' .
| and relevant providers in accordance with the magnitude of various .
roblem areas and opportunities? How cart evaluation of present and
merging technologies be organized to provide consumers, providers,
d pohcymakers with adequate’ lnformatlon?

though, a perhaps equal problem is the lack of recognition given to the
potential contribution of evaluation to decisions about the appropriate ap-
pllcatlon of technolagigs. The organization arid directions of R&D and eval-
uation also contribute to the inadequate number of useful technologies from - .
these activities. The peer review systems in effect are not well organized. .
Inadequate attention is paid to what will happen to the results of R&D once -
that stage is completed. The constraints and demands of marketing, pro- - '
" duction, and consumer acceptance and preferences continue to play a rela-
/ tively small part in the R&D process, though that{situation seems to be

changing s]owly : ' .

OPTION 3A - | .
Cpngress could mandate that consumers and production and marketing ‘
experts be represented on R&D panels and evaluation pangls~ PN

* This option explicitly recogmzes that considerable invol enrioﬁ the,
people and organizations who will play a major role in the sqbsequent use-

* fulness and dﬁfusnon of technologies should take place early in the proc-
esses of R&D and evaluation. Its implementation would require extensive .
thought on the most effective ways of avoiding tokenism and conflict-of-
interest situations for private industry. Yet m?ﬁy‘/agpects of theR&D and  «
evaluation processes are amenable to experienced consumer input. Con-
sumers might inject a degree of reality to the setting of R&D goals and pri-
orities; evaluation criteria might be set to more closely resemble the list
of factors that lead to_a technology’s successful application. '

‘Production and marketing experts could help the R&D process in several
ways. For example, the simple presence of such people on panels could re-
, mind researchers and policymakers that the end result of R&D is supposed
to be (in most cases) useful and cost-effective techniques and devices, Also,
their experieace and expertise would allow them to make suggestions relating
to the evalyations that are necessary and the technok)glcakcha/racterlstlcs ‘
that should be sought v

Theoretically, no congressional actions are necessary for the adoption
of this option. If Congress finds that it is a desirable option, however, and
the executive branch agefcies do not implement it on their own, Congr SS
could amend relevant laws to mﬁyndate that R&D- related peer review ahd
other advisory groups have such representation. :

. .
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OPTION3B | =~  « ¥ : |
Congress could mandate demonsl%ti@ projects for the awarding of -
' “production stage’ grdnts or contracts early in the R&D process.

The objective of this option is to assist R&D efforts in the developrﬁent
of technologies that will be effective and ‘will successfully reach their market.
Small grants or contracts to nonprofit or profit-seeking organizations to

analyze the potential market and.to develop plans for the efficient produc-

tion and diffusion of specific techpologies may helf. This_optionAis oriented
. to only a demonstration effort because of the many questions that exist

concerning the effectiveness of such a mechanism.

. TR ) v
One method- of 'implemen‘i%_‘“ the demonstration would be to select
through a competitive process a firm that is interested in the marketing *
rights, for a specified time or area, for a particular technology. That firm
- would use the contract funds'to examine the most efficient ways to pro-.

duce the technology under development. '
OPTION 3C S

Congress could appropriate specific increased funds for evaluation of
technojogies. *, " -

- This option addresses the relatively low level Q.f.f,unds/awn‘d activities cur--
rently existing in the disability aréa. Although économic realities naturally
affect the vijbility of this option, it is important tq remember that the cur-
rent level of funding for evaluation is extremely low—yet the number of
technologies being developed is increasing constantly and many are in need -
of evaluation. Some of these may produce dramatic effects, others may turn-
' out to be useless, but most will produce benefit under certain conditions—

i.e., when applied appropriately in relation to their costs and risks. Anin- =

creased. amount of funds ‘will be needed to adequately assess these new
- technologies as well as existing ones. o ‘ -

OPTION 3D « - - .

. ' a
Congress could conduct ove%rsight hearings with the Departmerft of Edu-
cation to determine why the dissemination of information,on technol-

ogies remains inadequate. @

- OTA finds that the amount, usefulness, and accessibility of infdrmation
on the characteristics, availability, and performance of technologies are not
meeting the needs of users pr potential users. A partial explanation is that *
the National Rehabilitation Information Center is relatively new, and its -
ABLEDATA system is even newer. Also, these activities have not had sig-
-nificant amounts of funds appropriated. o Ty ‘

fore any specific legislative actions are taken, a number of questions
coulgbe addressed in oversight hearings. Such hearings could be designed
t out more clearly the reasons for the current situation and the ad-
ministrativegactions to that situation. An example of questions that could
be explored in oversight is:: Why have agencies, especially in the Depart-
ment of Education, oriented their dissemination activities to professional
research institutions and similar clients? . '
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Photo credit: Barry Corbet. Cou"'nesy of North' American Relnsumnce Corp. -

Imogene Dickey of Buffalo Wyo., uses a wheelchair for mobidity. She
and the chair ride on a Chair-E-Yacht or, for Ionger distances; a ramp-
equipped van

Fmancl%%ameys to the Use of Technology

ISSUE 4 L 4
How can financial barriers to Ihe acquisition of technologies by disabled
people be reduced, within'reasonable constraints? Can the levels and ~ *
.distribution of available funding be made myre approprlate in rela-
- tion to the level of the problems addressed? .

$mpertections in the structure of dellvery systems need to be minimized.
Inadequate and sometimes illogical criteria for reimbursement or payment T
tor technologtes should be reviewed ‘and, where appropriate, chan’gﬁi

Despite ellglblllty for the public and npnpubhc programs that may pay
for technoldgies to assist them to function more independently and pro-
ductively, a number of disabled people are demedﬁr%&a\oarhculan o
technologies which are clearly appropriate. A pri&y reason for the,demal AT \
of tunding is that-the technologies in queetlon are tiot strictly “medical” - 7
in nature and are therefore not consxdered necessary. “ While most mdlgent :
disabled persons are eventually ableTo recelve some assistance towards meet- - o

ing their nem.s. acquisition of jﬁchng]ogles in the perjod immediately follow- -
ing the onsetjot their lmpdlrment presents particular financial hardshnp/;

OPTION 4A s
"Congress could establish a loan gquarantee program with low interest
financing (onan income-related $liding scale) to assist dl$abled 'people _
- device purchgses. ﬂ

g
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L ‘ // This option would reduce or eliminate financial barriers to acquiring
‘ devices for. individuals-whd have the capability to generate the funds to
» pay for the devices but who do not have the resources for the initial capital
Y. outlay. These loans could assist in the purchases of devices which, in turn,
~ would assist the individuals directly or mdlrectly to function independent-
¢ ly, work; and pay. back the loan»

Pursuit of this option/would likely involve.a minimum of Federal dollars,
The program could be/ State-administered, as is the program of federally
, guaranteed student loans for highter education. The jnterest subsidies could
N . be provided either by the Federal Government directly or by the lending

' institutions with tax incentives to do so. A significant iniplication of this
. « option is the public-private’ partnership likely to occur if it were
L _1mplemented S

OPTION 4B C

. R VR " :
I f Congress could conduct oversight hearings on ways to change criteria o |
' for reimbursement under the Federal health insurance programs with ;
respect to technologzes for disabled people . - N

Disabled people eligible for coverage under one of the Federal healthin- -\ . .
.surance'programs are often denied payment for technologies.which are not
considered strictly medical in nature, although the technologies would im-

. prove the indepenaence and productivity of their lives. The legisldtion for
* - the programs does not expressly prohibit payment for ‘ ‘nonmedical” tech-
nologies such as communication, education, and rehabilitative aids. Instead,
r at the State or regional level through regu-
may be saved in the short term, but in the long
of total funds is expended in; for example, income

fits or- institutionalization expenses.

_the denials usually o
lation. This way, fu
term, agreatera ou
mamtenance pa

Hearings on methods to change reimbursement criteria would focus at-
tention on the need to consider the implications of policies in one area on
other related argas. Theoretically, the hearings should provide alternative

, criteria for expanded reimbursement and suggested regulatory changes to
accomplish that objective which the Health Care Findncing Administration
and the States could then adopt. Congress could then hold oversight hear-
ings at”: a later date to determme the effects of any adopted changes p

OPTION 4C ’ .

[ """* Congress could conduct oversight heanngs on methods to improve
| : Lhealth insurance coverage for persons Ieaumg employment as a result
‘ ' of -disability. . 3
|
|

~ The objective of this option is to reduce Mg financial barriers to-the ac-
quisition of technologies during the period immediately following termina-
tion from employment due to disability. Most people who leave employ-
ment lose health and medical insurance coverage forgerly provided by their -
employers. Since health and medical insurance programs are a primary
source of funding for technologies for disabled people, Congress could in-

- vestigate ways to €lose these gaps and examine the resultant benefits and

. costs to society of any admnmstratwe action implemented.
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One metl’é)d that mlght be covered in oversight hearings is the provision
of Medicare coverage during the 29-month period that individuals must wait
for Federal Disability Insurance. Another method that might be covered
is the provision of incentives to employers to provide health and medjcal
insurance coverage to their terminated employees for 12 to 29 months fol-
lowing termination for disability-related reasons.Unless changes in the cri-
teria for reimbursement under the Federal health insurance programs are
pursued as discussed under the preyious option, there is likely to be an in-
efficfent; expendlture of dollars under any program arising from these hear-
ings as long as approprlate technologies are not covered.

Personnel Issues
ISSUE 5

Howggan Federal policies assure an adequate number of well-trained
personnel at all stages of the development and use of technologies? Sys-
tems for R&D as well as delivery of services should provxde incentives
for the cost-effective use of these personnel

Although the actual number of professnonals (disabled and" nondlsabled)
working to develop and apply technologies to disabled people has increased
dramatically .over the last 40 years, there remains a shortage in a number
of key areas. First, there aré€ too few rehabilitation researchers and rehabilita-

. tion engineers. Second, there are too few allied health professionals, in-

, cluding physical and ocgupational therapists, orthotic and prosthetic tech-
* nologists, speech therapists, and rehabilitation counselors. Although the
size of these shortages is difficult to quantify, legislation such as the Educa-

tlon for All Handicapped (_hlldren Act, as amended, has served to increase

demand. ) .

inally, there is a shortage of rehabilitation physician specialists.: Under
the current féhmbursement sygtem, this shortage is a key one, be it
is often the phygsician who must prescribe a technology for it to be funded.

ongress could appropriate funds for the training of increased numbers
disability- reIatec()personnel including rehabilitation engineers, re-
bllttatlo>_med1cme physician spectaltsté and allied health profession-

The ob]ectlv_e of this option is to alleviate the shortage of providers.

* Schools eligible to receive the funds under this option would include schools
of engineering with specnhc programs for rehabilitation engineering, medical
schools that sponsor tesidency programs in rehabilitation medicine, and
schodls for allied health professionals. An alternative to training more re-
habilitation medicine specnallsts is training physicians in other specxaltles.
to become “manageis” of the rehabilitatlon of disabled cllents

N
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OPTION 5B - RS

Congress could encourage volunteer participdtion in assisting disabled

- people by modifying tax incentives related to. volunteer expenses :{nd -

charitable conmbutlons "

This’ optlon suggests the use of volunteers to perform some of the func-,
. tions normally provided by professnonals to enhance the'services provided

by professionals, and to assist in implementing existing legislation that has,

to date, not been appropriated enough funds for full implementtation,(e.g. "
the Education for All Handicapped Children Act). Although "Yoluntedr par*”
ticipation” suggests that no compensatlon is provnded the incentive of re-
duced taxes-is known as a relatively i inexpensive method of provndmg com-
pensation. This option assumes that the provision of such “cotnpensation”
will increase the supply of volunteers . E

OPTION 5C . ‘

Congress could mandate the funding of demonstration projects to fest'
reimbursement for technologies under Federal health insurance pro-
grams by the types- of skills provided rathet’than by the types of

providers. "

This option is in response to OTA s finding that"those providers who
are permitted by the structure of delivery and reimbursement systems to
prescribe technologies for di¥bled people may not always be the most ap-
propriate ones to do so. In these instances, a client may not receive the
proper assistance, or the skills of several providers (those able to prescribe
. and those unable to) may be employed at mo expense and loss of effi-

ciency than necessary or desirable. Another problem is that services neces-.
~ ~ sary for the proper use of prescribed technologies are often not reimbursed
under the Federal health insurance programs (see option 4B) if they are not .
provided by a physician and are therefore not provided. A program of .

demonstratlon projects under the Medicdre and Medicaid programs is pro-

lgi under this option in recognition of the untested status of this poten- - ..
tlal helpful solution. Congwss might want to limit the types of services

ehglble for the program in' its authorization of the project.
. _ -

. NOTE: Copies of the full report “Technology and Handl-
. capped People” can be purchased from the. Superintendent
of Documents, U.S. Government Prlntlng Omce, Washlng
ton, D.C. 20402.
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General Information ) - .
ot ' -
" Information on the operation of OTA the nature and status of ongomg o
" assessments, or a list of available publlcatlons may be obtainéd by wrrtmg '
¢ or calhng T -
} : - .. Public Com'mt'mications Office "
‘ ¢ Office of Technology Assessment® ™
l - U.g. Congress :
° _ Washington; DAC. 20510 ' 0

(202) 2262115

Publications Avallable

FERY
;

OTA Annual Report. —Detarls OTA’s activities and summarrzes reports

. published durlng the preceding year. )
List of Pubhcahons —Catalogs by subject area all of OTA’s pubhshed
reports with lnstructlons on how to order them.
Press Releases. ——Announces publication of reports staff appomtments
. and other newsworthy actrvntles : : »
OTA Brochure — What OTA Is, What OTA Does, How OTA Works
Ongoing Asswments —Contains brief descriptions of assessments '
presently under way with ‘stlmated dates of completion. - Yy
Contaets Within OTA ESre '
"(OTA oftices are located at 600 Pennsylvama Avenue, S.E., Washmgton
D.C) ' . , _ ' .
Office of the DIF€CtOr. ... ...\ eieeie e 224-3695 o
Congressional and Institutional Relations. . ... .... LI 224-9241 }
Energy, Materials, and International Security D|v1sron. e.....0.226-2253 . -
Healtl and Life Sciences Division. ............c........ * . ...226-2260
Science, Information, and Natural Resources Dlvnsron ......... 226-2253
"« Administration Office............................ ... 224-8712
. Personnel Office..........: S R . ...224-8713
Publications . . . .. T R IR 224-8996
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